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NAO POSITIVE PHASE

NAO definition and impacts

The NAO is the dominant mode of
atmospheric variability in the North Atlantic

Spatial pattern in SLP
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NAO NEGATIVE PHASE

NAO variability since 1823 (Vinther et al 2003)
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NAO definition and impacts

The NAO is the dominant mode of
atmospheric variability in the North Atlantic

Spatial pattern in SLP

NAO variability since 1823 (Vinther et al 2003)
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Evolution of the NAO in the last millennium

NAO impact on winter precipitation

Precipitation

sensitive prox

Casado et al (2013)
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NAO impact on winter precipitation

Precipitation

sensitive prox
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5 Bi-proxy NAO reconstruction

Trouet et al (2009)
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Evolution of the NAO in the last millennium

Northern Hemisphere temperature reconstructions for the last millennium
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Temperature anomaly

Evolution of the NAO in the last millennium

Northern Hemisphere temperature reconstructions for the last millennium
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Robustness of Trouet’s NAO reconstruction

Perfect model approach

Lehner et al (2012)

60N =

NAO correlation with winter precipitation

e ==

-— g b
< \\ < I —— - n =

R aR s - —Tl=5
— 88 T~ _T— = — =

-)— — — —_ = J —~

N ~~<
\\\\
NN =
~]
—

40N — — p g ; -.! Px ~
-3 P (S5 = |
l : ==l ERA-40 NAO+ |
.' ' w 0 NAO

)

ECTT T
-2.0 -1.6 -1.2

I ' ' I ' ' I ' ' I
30w

L[ []

4 0

60W 0
[ ] [T T T .
-0.8 -0. 0.4 0.8 12 1.6 20

Precipitation Anomaly [mm/day]

30E
contours = sea level

pressure anomaly [hPa]




Robustness of Trouet’s NAO reconstruction

NAO correlation with winter precipitation
Perfect model approach . .
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Robustness of Trouet’s NAO reconstruction

NAO correlation with winter precipitation

Perfect model approach , .
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Robustness of Trouet’s NAO reconstruction

Perfect model approach

NAO correlation with winter precipitation
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Evolution of the NAO in the last millennium

NAO impact on winter temperature

Casado et al (2013)



Evolution of the NAO in the last millennium

NAO impact on winter temperature

sensitive
proxies

Casado et al (2013)
Greenland Borehole and isotope reconstructions
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Evolution of the NAO in the last millennium

NAO impact on winter temperature

But are these
proxies more
reliable?

Casado et al (2013)
Greenland Borehole and isotope reconstructions
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Evolution of the NAO in the last millennium

Average position of the NAO centres
of action in 5-year windows

Position Positive Centre
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Evolution of the NAO in the last millennium

Average position of the NAO centres Correlation of shifts in centers of
of action in 5-year windows action with temperature
Position Positive Centre Zonal shifts Latitudinal shifts
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Each proxy can be regarded as a
blind person sent to meet and tell
us about the elephant in the room




Different proxies can tell really different stories...

...and yet all be partly right



Coming back to the NAO...

...Is it possible to reconciliate both histories?

Trouet et al (2009)
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Coming back to the NAO...

...Is it possible to reconciliate both histories?

Trouet et al (2009)
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What if our elephant is moving?

o (TaYa\

All reconstructions assume that the statistical links upon which
they are based hold back in time.



What if our elephant is moving?
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All reconstructions assume that the statistical links upon which
they are based hold back in time.

However:



Solutions?

Multi-proxy reconstructions are the best way to circumvent

those limitations.

PAGESZK (692 records)
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Routson et al (2019)
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Multi-proxy reconstructions are the best way to circumvent
those limitations.
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Paleoclimate Modelling

Models are also a powerful tool to:

o D
- Analyse the past forced variability ’J M P
- Test the realism of the teleconnections, and Intercomparison Project 4

their stationarity in time
Past2k: Jungclaus et al (2017)

- Validate the reconstruction methods
midHolocene: Otto-Bliesner et al (2017)
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Assessment with 8 last millennium simulations and 4 reanalyses
We keep proxies supported by at least 4/8 simulations and 1/4 reanalyses




Validation of the ensemble reconstructions

Correlation scores

-0.2 0 0.2 0.4

0.6

Calibration [117* years]
NAO, ™ NAOmc —l—

Validation [30* years]

T Max
I

quartile 3
EnsembIeH median

T quartile 1
L min
)
Ensemble Mean
A

First significant
correlation

0.4

-0.2 0 02
Correlation Coefficients

0.6

Ortega et al (2015)

Ensemble multi-proxy reconstruction

NAQ phase
AN O N B

4
v 2
£,
Q
32

4

1200 1400 1600 1800 1850 1900 1950
Tima (uaarc)

By constraining with models we
improve the validation scores and
therefore the reliability of the
reconstruction
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Correlation

Correlation

Testing the stability and reliability of the reconstruction

50-year Slidding Correlations
Using the models as a surrogate reality we Pseudo-NAO e
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In all the last millennium simulations, the multi-proxy model-tested
pseudo-reconstruction clearly outperforms the bi-proxy index
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However, there is still room for improvement providing new proxies for
other important NAO fingerprints become available



Thank you for your attention!!!!



